Previous reports (3, 4) from this laboratory on the microbial spoilage of meats at low temperatures revealed the following findings. (i) Spoilage occurs in the absence of detectable breakdown of complex proteins. (ii) Spoilage flora subsists upon low-molecular-weight compounds such as free amino acids, nucleotides, etc. (iii) The most demonstrable change that occurs as beef undergoes microbial spoilage is an increase in hydration capacity which is reflected by a reduction in extract-release volume (ERV). The increase in hydration capacity has been shown to be more causally related to meat microbial spoilage than total viable cell counts. In an attempt to determine the specific mechanism by which the spoilage flora brings about this phenomenon, it was noted that amino sugars, primarily glucosamine, increased in spoiling meats along with bacterial counts and correlated very highly with the accompanying increased hydration capacity. These findings are described below.
Meats employed in this study consisted of single muscles prepared and allowed to spoil as previously described (3) . For the determination of amino sugars, the method of Boas (1) was employed for hydrolysis of hexosamine-containing polymers and for column separation of the hydrolysate, whereas amino sugar content was assayed by the method of Gatt and Berman (2) .
The relationship between glucosamine and bacterial numbers from all-lean ground beef held at 7 C for 40 days is presented in Fig. 1 . It may be noted that as hydration capacity increased (ERV decreased), bacterial viable numbers and amino sugars also increased. By use of chromatographic techniques, glucosamine was identified as the principal amino sugar in this spoiling meat. Similar data were obtained with chicken meat (Fig. 2) beef were wrapped in gas-impermeable plastic bags and incubated at 7 C for 40 days. The level of glucosamine remained essentially unchanged in these samples (Fig. 3) . Samples flom the same batch wrapped loosely in aluminum foil and incubated under similar conditions displayed the characteristics of the beef presented in Fig. 1 . It should be noted from Fig. 3 that the hydration capacity of this meat remained low as reflected by the high ERV. Although the log bacterial numbers of plastic-wrapped beef attained levels of 8.5 to 9.0, the packaged meat environment either affected the type of organisms that developed or was not conducive to the production of amino sugars, or both.
The increased levels of amino sugars attained as meats underwent spoilage were shown to be directly related to bacterial numbers by analyses of spoilage organisms grown on plate-count agar at 7 C. It appears that essentially all of the amino sugar existed in the form of mucoprotein, mucopolysaccharides, or teichoic acid components of the cell, all of which are known to contain hexosamines (5, 6) . The analysis of nonhydrolyzed cells for amino sugars was negative. Although the addition of glucosamine-hydrochloride to fresh beef effected an immediate increase in hydration capacity, the stoichimetric relationship is not satisfactory at this time. Further research, aimed at the specific relationship between these and related compounds and the mechanism of meat spoilage, is in progress.
